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http://dx.doi.org/10.1016/j.pedneo.2Partial anomalous pulmonary venous connection (PAPVC) is a rare congenital heart disease.
Among previous cases, anomalous connection of the right pulmonary vein (RPV) to the coronary
sinus (CS) was seldom reported. Here, we report an 8-month-old girl, initially presenting with
congestive heart failure, who had this rare anomaly with moderate-sized secundum atrial sep-
tal defect (ASD). After confirmation by multi-detector row computed tomography (MDCT) and
cardiac catheterization, the infant underwent a successful surgical repair. To our knowledge,
this is the first reported infant with this kind of rare anomaly.
Copyright ª 2013, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Partial anomalous pulmonary venous connection (PAPVC) is
a rare congenital heart disease.1 According to the rule ofnt of Pediatrics, Taichung
ction 3, Chung-Kang Road,
.com (Y.-C. Fu).
an Pediatric Association. Publish
013.01.012proximity in embryology, the right pulmonary vein (RPV)
usually drains into the superior vena cava, right atrium
(RA), or inferior vena cava, whereas the left pulmonary vein
drains into the innominate vein, left superior vena cava, or
coronary sinus (CS).2,3 PAPVC with the RPV connected to
the CS is rarely reported in the literature. Here, we
describe an infant of the PAPVC type with secundum atrial
septal defect (ASD).ed by Elsevier Taiwan LLC. All rights reserved.
408 C.-L. Ho et al2. Case Report
An 8-month-old infant girl presented with shortness of
breath for 3 weeks. The body weight was 5.8 kg (<3rd per-
centile), and body length was 82 cm (>97th percentile).
Physical examination revealed grade 2/6 systolic murmur at
the upper left sternal border with a wide splitting of the
second heart sound. There was a subcostal retraction with
tachypnea and breathing sounds of rhonchi and wheezing
over bilateral lung fields. The liver was palpable 2 cm below
the right costal margin. Echocardiography showed a dilated
CS (Figure 1A), a secundum-type ASD (6.5 mm) with bidir-
ectional shunt, a dilatation of the RA and right ventricle (RV),
and a moderate tricuspid regurgitation with peak pressure
gradient of 40 mm Hg. Intracardiac or mixed-type total
anomalous pulmonary venous connection were suspected
initially. Multi-detector row computed tomography (MDCT)
showed a partial anomalous connection of both right upper
and lower pulmonary veins to the CS (Figure 2). Cardiac
catheterization revealed the mean pulmonary pressure ofFigure 1 (A) Transthoracic echocardiogram showing abnor-
mal blood flow to the enlarged coronary sinus (CS) then into
the right atrium (RA), mimicking primum-type atrial septal
defect (ASD). LVZ left ventricle; RVZ right ventricle. (B) The
levophase of the right pulmonary artery (RPA) angiogram shows
the flow of right pulmonary veins (RPVs) draining to the
enlarged CS and then to the RA.
Figure 2 (A) Volume-rendered image of multi-detector row
computed tomography (MDCT) shows that the right upper pul-
monary vein (RUPV) and right lower pulmonary vein (RLPV)
anomalously drain into the coronary sinus (CS), whereas the left
upper pulmonary vein (LUPV) and left lower pulmonary vein
(LLPV) normally drain into the left atrium (LA). (B) Coronal
section of cardiac CT shows the roof between the CS and the LA.23 mmHg and pulmonary to systemic flow ratio (Qp/Qs) of
2.62. Angiogram of the right pulmonary artery (RPA) showed
the flow of the RPVs draining to the enlarged CS and then to
the RA (Figure 1B). PAPVC, secundum ASD, congestive heart
failure, and mild pulmonary hypertension were diagnosed.
The patient then underwent a successful rerouting surgery,
and her body weight had increased to 7.6 kg 3 months later.
3. Discussion
In embryology, pulmonary vascular structure is derived from
splanchnic vessels and invades the parenchyma of lung buds.
Then, the branch pulmonary veins fuse with the common
pulmonary vein, which is evaginated from the primitive left
atrium (LA). All these processes complete around the first
month of gestational age. When interruption occurs between
common and branch pulmonary veins, the regression of con-
nection between pulmonary veins and splanchnic plexus will
not happen. Thus, connection between the pulmonary veins
and systemic veins persists and abnormal pulmonary venous
drainage to systemic vein occurs. Snellen et al described 43
differentpatterns ofanomalouspulmonary venousdrainage in
124 cases in 1968.1 They found that the total anomalous
Table 1 Summary of the reports of patients with the right pulmonary vein(s) connected to the coronary sinus.
Source (year) Age/sex Pattern Associated cardiac
anomalies
Misdiagnosis before
operation
Hasper et al (1977) 6 y/male All RPVs to CS Nil d
Shioi et al (1991) 54 y/female All RPVs to CS ASD, MR, TR ASD, MR, TR
Goda et al (1992) 26 y/male All RPVs to CS ASD d
Otsuji et al (1995) 36 y/female RUPV to CS Nil d
Aoki et al (1998) 33 y/male All RPVs to CS Nil d
Ibrahim et al (2001) 34 y/female All RPVs to CS Nil Large primum ASD
Our reported case 8 mo/female All RPVs to CS Secundum ASD d
ASDZ atrial septal defect; CSZ coronary sinus; MRZmitral regurgitation; RPVZ right pulmonary vein; RUPVZ right upper pulmonary
vein; TR Z tricuspid regurgitation.
Right pulmonary vein to coronary sinus connection 409pulmonary venous connection (TAPVC) may drain into any
possible sites. In PAPVC, according to the rule of proximity in
embryology, the RPV usually drains into the superior vena
cava, RA, or inferior vena cava, whereas the left pulmonary
vein drains into the innominate vein, left superior vena cava,
or CS. Against the rule, mixed-type TAPVC is well known to
havedifferentpresentationwith theRPV to theCS and the left
pulmonary vein to the innominate vein.4e6
It seems now that PAPVC is also against the rule. PAPVC
with the RPV to the CS is very rare in the literature
(Table 1). The first reported case was a 6-year-old boy in
1977, who successfully received surgery with a patch redi-
recting venous return to the LA.7 The following five repor-
ted cases were all adults (2 males and 3 females) and
successfully received surgical repair,8e12 although two of
them had inaccurate diagnosis before operation.8,12
Congestive heart failure usually occurs in PAPVC during
adulthood.ThepathophysiologyofPAPVC is similar to the left-
to-right shunt in uncomplicated ASD and the clinical mani-
festationdependsontheamountof shunt.Ourcasedeveloped
congestive heart failure in early life, and this may be due to
the coexistence of PAPVC andmoderate-sized secundumASD.
Angiography via catheterization can delineate the intra-
and extra-cardiac structures and should be arranged before
operation if needed. Another noninvasive method like
MDCT is also a good option now. MDCT for diagnosis of
congenital heart disease was not so popular previously
because of the limitation of rapid heart rate and being
unable to hold a breath while taking images in neonates and
young infants. MDCT is more feasible now because of well-
developed electrocardiography gating techniques and
angiographic protocols for young infants with congenital
heart defects.13 When echocardiography cannot confirm or
delineate the structure of the heart clearly, as in our
reported case, we can use MDCT to help to make the
diagnosis before catheterization or operation.14
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